Diacylglycerol generation and phosphoinositide turnover in human neutrophils: effects of particulate versus soluble stimuli.
Serum-treated, or "opsonized" zymosan (OZ), a particulate material which can be phagocytized by polymorphonuclear leukocytes, activates the superoxide-generating respiratory burst in these cells. The use of dual wavelength spectroscopy in the present studies has allowed accurate continuous monitoring of superoxide generation (cytochrome c reduction) upon cellular activation by this turbid material; activation occurs after a short lag period (about 20 s) which is similar to the lag seen after activation with the chemoattractant formyl-methionyl-leucyl-phenylalanine (fMLP). Unlike the fMLP response which terminates after about 90 s, superoxide generation in response to OZ continues beyond 10 min, and is similar in this regard to the response seen with the protein kinase C activator phorbol myristate acetate (PMA). OZ and fMLP, but not PMA, also activate receptor-linked phospholipase C mechanisms as judged by the appearance of inositol trisphosphate (IP3) (as well as other inositol phosphates) and diacylglycerol (DAG), with the latter measured by a mass assay. The appearance of these potential mediators corresponded to the loss of phosphoinositides, in particular phosphatidylinositol 4,5-bisphosphate (PIP2). The magnitude of DAG and inositol sugar generation as well as the breakdown of PIP2 was considerably greater using OZ than with fMLP. In addition, while fMLP resulted in a transient increase in IP3 and DAG, OZ resulted in a sustained elevation of these molecules. With both agonists, the onset and duration of generation of putative mediators corresponded to the period of generation of O2-, consistent with a role for DAG and/or IP3 in the activation of the respiratory burst.